The habenula relays information from the telencephalon to the midbrain through the stria medullaris and the habenulo-interpeduncular tract (fasciculus retroflexus, Figure 1H ) pass lateral to Japan the IPN and terminate in midline regions of the anterior hindbrain ( Figure 1H ; see Supplemental Data available with this article online), the location of the rostral subdiviSummary sion of the serotonergic raphe nuclei [9]. Overall, our results reveal that the efferent circuitry of the habenular The habenulae are part of an evolutionarily highly connuclei contain a conspicuous asymmetry whereby proserved limbic-system conduction pathway that conjections from the left and right sides of the brain are nects telencephalic nuclei to the interpeduncular numapped in a laterotopic manner along the dorso-ventral cleus ( we retrogradely labeled neurons from their dorsally posi-
ever, all species show sub-nuclear regionalization of the habenulae. We show that lateralization works by showed 100% concordance with epithalamic laterality (Figures 4H-4L) . These results indicate that transient regulating the reciprocal expansion or contraction of medial and lateral sub-nuclei rather than by specifying bilateral Nodal pathway activation is not sufficient to impart the ability to innervate the dorsal IPN upon both unique structures on left and right sides. This allows for variation between species, dependent upon the extent left-and right-sided habenular neurons.
In this study, we describe lateralized neural circuits of lateralization, without the need for a complete redefinition of neuronal nuclei in lateralized and non-lateralthat are under genetic control. We have identified several fundamental steps in the development of this lateralized species. Indeed, in the less-lateralized rat epithalamus, it is likely that similar sub-nuclei with discrete IPN ized circuitry. These include the following: specification of medial and lateral habenular sub-nuclei containing targets exist, albeit without pronounced size differences between left and right sides [19]. distinct neuronal populations; the distinct and topographic projection of axons from each sub-nucleus to Perhaps the most novel aspect of the circuitry that we describe is the transposition of information coded either the ventral or the dorsal IPN; a role for the Nodal pathway in specifying the laterality of the asymmetric on left and right sides of the brain to a bilateral represen- -pathway activity (F and G) or parapineal (asterisks) laterality (B, C, H, I) 
